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[ 0 0 4 3] 

[ : :iSf5t] 1-3 i ~f '/ \ - ~ ] I - 1 1 () 

Sr. i'. A L By c - a l* m^^z'l-JM-'. l - 2 o>j/j:jr. 
ct Oi'f^i^-i - - ,J --^ 7t ^ k^;;aa' ^ f f- - a .-X a 
i h A;ii! o g ^y^T^-^il! l. ;-c roii 

2/M!!S]A: Aiu]- -^^2flrCTt't , ^^^4^0^ 1 i!M 

i , VirU.A^A:ri^A- 1 :,A:; 

[0 0 4 4 ] 'rA? '" : '!7A S P 2 ' 

o ■ a >r i ,1 ( A 'i c: C (' P. I 1 r. x L j 3:3 7 
VA. j'AALA AA AA'll^i-J^A^f j^'-K PM 1 1 t. 4 Oi^iitl 

(|i)IA L' > A.^n'^lMl: : l^ ; OA3 > 1 n'fiil- ml 
7!:a : 1 - 1 O'fA th ! £:.^vAAK A;-/Vjh^ ti , i^l^V} 
K : .A;. ( ^A-A^i;vLA : -ZC\l;MzW.y>>i mi , 5 
0 0 ''"'i'h- Of. (\v.- v> :K"::.-M.-. AU:-- 

^r;jfiiv,V:iir : t f : j PNi 1 1 f. 4 i pH 7. 

^ ) i m I A l ^Tiii;.'/-: rcA-v a, 3 7 re l :'-rf!i] f 

A -l " h L /;.fv. "Affl'-r. (i tm 1 A- A o :t Ti^ff^ 
.^fiOHPMI 1 4 luSr;r ' p 1 1 7 . 2/' A,TSj^t] 
^LV^Ii^A rffiSHili-L A 0 CiA/fc^SrHAT 

^iliA/Aig^ i>\ r> - ' .t. a < a S I-- } >Z 2 0 0 
// ! '>-x.AjAo ( j|^ :i7V-eiS;!M:A-^^- 
h (. A- f - ^i.;Lr: 0 

[0 0 4 5] :V" -T- 'i il^A A^lt.l7F l ri , Av;r.bAnA 
faj£A.o^ s 'F ; aW 1 2 > 0 8 /\,A,;. 0l'|Ai f rM'J' 



( 7 ) *?'P--¥-P. - 2 3 1 5 9 8 

11 12 

7f | tomUt^^>^ fA^A/Tvt f {let?) S3 H V x-Jfi^SSR < pU7. b) C-if:®lT^fe£-£ 

i. v km /it^^yjTrtttt *^tor s 

y I— -£-jI^J L ^ ^ H££ » ilO^-fy y K— [0 0 5 0] l^ic. »i h MfVATffi}%;L 

^KW&U L^*^^-rPfi ! /,l»^lSLi^!3 U S?h M 1 2^!^ofm ±15 i 

? n „ >-]!- i ^-/frio ^ >M'fT;i7'i y (67, ooo^ihy), r 

[ o 0 4 0 ] A7';> (4 5, 0 0 0 / >l h > ) N iJ Jlrt- y 9 T V 

>?v yf"1 > .^jrtff] t b'^~ (2 0, 1 0 0 /'I h » %t>a-^ FT'l- 
[0 0 4 7] 10 7^'(1 4, 4 0 0 ? 'b hv) £FfjWl 0 t§£*El2 

IMh&W] 2-1 * ' ? n - ;l-}jtt*:H -linAb OM (->K9"o 

§Q £3SfBJl ~ 3^^:{i^0^/-^^ y\j [0 0 5 1 ] m20|S^M{i^nocto(-. */?n- 

1 ^ litf&^iSft 1 ■ 1 0 1 f!" in 1 (i^: £ X •? iz 5 ?6 ^ ^li£H - 1 m A b (3 S ^^i-i 1 - 2 cbjj&iz 

(v v) ^vlfll^i^firi^L./cRPMI 1 6 4 Oigftfe fcffiSJtfV h (b-> 1 ) l:0^#gM(:SlL; 

<pH7. 2) igm^»^L.^*^s U hh^^n^yn (l^->2) J;Ui£<K 

Ac/U 7.* v£:0. 5ml - l^mAh^i ".ftL 'CM 6-JMt^Gf & C > J^T^ £ Q 

1 S :K'BALB.. c-^'7t.,.S('l >:l O'g E [0 0 5 2] 

QMS-frE L . m;S>o();'C 1 if.vRSn"T ( -'f L 20 3 ' -4 V 'M- - t II - 2 :£t>* 

[0 0 4 8] -V ^ti-^m'l^tt^ Ls P B STT3{g?£ —2m A b £>I^>] 

*r;L/:ft. l^v;-Trr.^ A-; r 5 0 ^f'Sl-'^^t: L 0 0 5 3 ] 

jjut. rcTj.iBmv: 7 ;L iiL^;^. [ i k---h- -orrsa 

II-' L 7:- Cl'.-V : >.^- 2 0 rriNl^gg:" 7;5f-:>- °^ 7 }^^ 2 - 1 izi--. \\ S P, 0 - 1 4 A y$?$&-ttZ-'C-?V 

(plIO. 7) C^!L'C4tr- --KtJStFfLfci^ *fif t:Ml^C>P 3 - X f> 3 - A g SKIM ( A T C C 

fc.^; ^ait"C^V:.fLl "Ct.:l^-t: I ■;:4>T'7-f T I B 9 ) S.M^iHfk [ • "_' f 1> - r i< r f l L T-H a — ? n — 

h ^ -:• a r^L, ; omM.^^'i o (unMMii'i IL^^^^ -n- 2 ^i : ;rir 

m^A^r^W^::^'^ >; t 7 a^^V'^: < p m g. [ 0 0 5 4 ] 

7) ^.aU/:!::.-. '"'^V.C ^/ ' -v. --->■ n \ti <>: IMWl^ - 2 ~ ^- + 'iVit&l- 2mAbOp] 

H 1 ir;A b^ftt,v}^; ( ; ;^i>^:,. v^X SO S4] l^Cil^ ^v'/ K--H- 2^§©^] 

1 K^rii), ^]5n;r:^-.^ i;!:l/:^oXv}jff 2 -- 1 tlA'-l-lrd^.l . J^IK«^n.^tCo. 

Liz 1 C ' '1 i.' L {^}I 1 mAbl-ci I hAl B, c "*C= " 1 [ : i; M i/: ; > . ^'j5. CingO^/ ^ 

^ G: C' " r v.:: 1 ^ 1 . ^ -- 'UM I -- 2 n A b .11 71- ^^t* X 

[0 0-11 1 ] Y.1i)'Z.y^ C>r- > " w- ':.f' L iMl 2rnAb(il 

[ r/: : : : (^^ 2 , -■■ - -/c- , i . -./!?r] :' r y MO; • 7 ; ..L-lU, ' 1" : :; Hi^f ! ]2 - 2 

} : f ; -- a ] o o in r , I O 1 :, (v, v » s 1 > S 'K i- LC7 v - '* • v- r ' ; ''->f-f i,r:i Co. y^te 

.V^fVo. f.m 1 '''^iM^-.'i 1 ml >>Uo«tVftM fll - 2 C.;/,j 0 i^/i^r 'i-^-'-- f CO^K 

r./j;r^. 7T'-: i HVi!!] r >-i^ - - i l^-ft. sds [0055] 

• , ,: : - • v M 1 <.'"3. hn'r;' 1 li;inl-',fiLf:K. [0 0 5 

fi . 0 r. : -<- ( v v ' i ■ y 2 0 r, 0 rnM h V [ ^^4 l f a ' .v r - :' f h ^> 7 

( pllV. 5 ) 'C;;.t.rj' l/C;.^^^/^^ '--(fJ^'M rr;®] ;i^]2 - 1 i> W;«-<t Df^^^ / 

l-r^r:, h rj -t: ■L-r-*- - vlitt^uy • w -h- t'' : — i 4- > ? 7 ^-t 'li^ll - 1 m A b £ 8 0 in k i IK 0. 5M 

-•--:V^L^''-'^ u inS'c>}A:^- 1 ^f-{*^f'^P i'^i;.-?- ; 'J^^^^t:'). 1 M^jlr^go^ (pH8. 

BM- 1 llWS^,^l^:/vib^^. i J . 05', (v. v) :> » \V4°C C- ^tvL/;- %f^>W-{*irLT 

• ; - • : 2 0t:?:O:.()inMh , - : .- ■ HK«(pH "'T^'/T^rcNI-lr- ^.iifcl I: v -r u- X 4 Bj 

7. 5; -C^^v^ <•■. u 0 5 So v, v; ^ 4 g P.- 1 niMiatl^vil^ dl^'^tr. 

0 . 3 in r ii» 1 . . . . y : 5 0 mM S3 'Kfffi*. 0 . 5 M^fL?" f- '.J *V ^ 7 -ftC: 0 . 1 MKSSfeS 



( 8 ) 



13 



fflftl ( p 1 1 8 . 5) 0)lin : t : T^ L ±12©* ✓ * 
r: 7 n fa{pyj?.:-iW] i o ml Srjjn*.* SSSTt 2 B§ 

£ 1 M -r. jr / - U T * 7 7}^& ( p II 8 . 0 ") Xcrift 

L * C-i-x n . 5 Miftfl;-*- h V ^ ^fvL'O. l MW. 

MWu&<vU8. 5) 5M&ft:>- HJ 7 A £ 

^00. lMom^ (PH4. O ) ^CCDJW^TJii 
I >-C^t;>'r^X^^ 5 [F#&gU itt&<- PBS Tift* L 

[0 0 5 7] 

U/ T 7 -r — -r -f — n-- h . v 7 7 >f — ffl^ 'I 10ml 

£• v - x + .>> ^ ^Pl^f^S:- * 7 A^ac-^i L, pb 

7'-* l-^i-'jO. 1 ^p^^/ml^■^^H^-.'^■i:7r^--A 
iV;i:W^ '/f 1 0ml &l--A\i! I /7,_, $i*t£tt PBS T^L, > I /i 20 
fc, fAi: 1 M^fL: f - h ^ ^ A^iT/O. 1 M 7 
^ -i^fr^? ( Pl i U. H :■ £;Tt)$:U I F a' — 7 k\ 

^^'.^/s^-iuirz:: wvi.?:.m'j^- * Is P 
p s r- 7j ur \ v- l . <#™*\ i i : x ■- ? 

±o.i,Vk* 'i--^'^ I ftfi^r: 0. id^ 1 0 0 c .;.o 

V'll'.'Cf'j ^4l-Cs *tl : 

[ 0 C) 5 8 ] 

i- ^H:ui] -;; ; ;^i:.L ^/.o-:, ;i;s&?J 1 - i^tf-iii so 
i;' iiv.:W;^U 1 yr'-vii^^mir^:, :.oi j<c;tt{!: 

■AP B Si.: 2 0 a a. m I 7 W^-V U 7 (; 7' 

. * f ' w' i - ! ;:: 1 0 ( l 1 ^ _^ j : !i 1 

'i-V . 0 0/.; l ^ .-r. '17 - -.!,; 7 , 

-1 l i w.iKfl L. /7 

td 0:»D] ■ v:y ! ; - ) PBS 'Vl'-i* 7 . 0. 

7; < v.- ' v ■ - - r'7i l 7-' 7 . . 'T-rvt^' B 
^;i'r/"7vV;:-7i";r;. 7 1 0 (» ;^ 1 , >i^ : - ■; ; ;y. , • 
' ; \ 'v'. t -;,\ K-.: ^ i-Mn]Ut7> 7: 7;.., 0 . (J i ; v ' v 1 
' f -- 7 ;> 0 ^;;v^P B S L, N L'>t - 7 J:*;S.L ■/- 

7t,' 7 w — : ! 'L-B' L { t7j ] 1 hi A b ] 0 () 1; I , ^ -1. 

1:^1 :7-.''7.^ KV 7H7i;Sj f VL7;7^, f\ 
0 5 '•<; ( v . -'v ) ' 7 ~ . / 0 ^7',Vt7 PBS 7 V iy^ 1, 1 : 
l*-7r-' ! •* ' ' ■ ^ 7 7 t- i ; ••' i: y .< 



S^Rfl-ir. 8-231598 
14 

7>SiSTT^ ^i-2n^5;c5^-&/r.o o. 0 5°o (v.,-'' 

- 7 j. — U > yT i y&V*W^'<$ik-i ( J 2 nmilfcttS 

[0 0 6 0] 
[0E1] 





ft^:* (A492) * 




(pg/ml ) 




(% ) 


- — — ■■■ _ ■ 

1,000 


1.51 + 0.05 


i.3 




0.53 ±0.05 


5.<J 


250 


(.5 5 ±0.03 


5.5 


100 


0 . 2 d ±0,02 


8.0 


00 


C.157± 0.007 


6.1 


2u 


0 . C 80 ± 0.007 


S.8 


0 


0.0 24 1 0.Q-M 





ii) * -te n^e^o^ v ^y-f ts r: § 3 tHT-7 

[ 0 0 6 1 3 iftl O^^^iNtUj^-o^At. n{r. % -^^77 
rl fi.-^-I c 1 : ^ ^; r 3 Ol 1 /^! , 0 0 0 p 

i* / m 1 O^K;^ ! i --^"^ I'VftU:!^': \ -tiiL sfoo 

[0 0 6 2] 

•X'^t' v - :1- 7' A v -tr-f C.t t.J K 

fyr-ffrM-rw ^r-f- r7r':-M-^:"aV' : :rpL7 L -^ N ffli^ 

vj;-( : --J;0 • - -tr-f ffj-H x-^t- f— x*;7 

M7AfA -e. 2 r \i (v/.'v) ^ 7 v flLft-r* '77 ^ : ^&^P 

U> 0 6 7] 7^77^77 ^mm^ : 1 ^7-, -0. 
K';(7 1 " 7 7>;;yi77 ! i • {7;7'^ , j ^ i- "^Z t >Sr(). 7 
;7) iW/7\' 7 ; . 'j il:i'r r ^ " 7 * * 7 7r; : t -S* P I: S 7'-. I; 0 i"'. 
V:;>^0;;7Yn^:L/ 7). 2ml--; 77^7, -^(.77 4 B ifllij^ 



.Ifiii'Lfi^-.-o. i' ( \7 \- / ^'r-:^:: 0 
!:0. 5. 11 6 (\v v . y -■']';i?! , j > 7* 'i - 7^u:;i , HS 
VfWU^. -7^173 - - 7>;7 ;7;; A • -f!|7:^A : 7 n 
^ - 7 m A b y?^/'-;!,): » » : 1 1 I T 

0. 2rnl ' 1 -. ) 0 % e i> ir« > 7"'7' , ; l :^L . 4 tT-f 
l'i7 V rL7_: j^.'Mj 7;;^ ; ;;w L ^^-|7-^-[.., 0. li f, f ^ ( V - 
v • 7' i' - . ;7> ::(). 5'7; ( .w ; ^.i"7^'^'^7/ 
^ ^VPJ P 'C/;fe^ L rz\^ if - ■ - v ^ : 0 

t o o r. 4 ] 

C/i2) 
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♦•yvr * raise 




-1 n -Vt (k*r 


(pj/nl ) 


( cpi) 


C & ) 


1.000.0 


6,9001 200 


2.9 


500 .0 


4,1001 20 


0.5 


250 .0 


2,3901 50 


2.1 


125.0 


1 , 59 0 ± 70 


4.4 


62.5 


8801 10 


L.l 


0 


7001 20 





( 9 ) fJf?tFT- 8 - 2 3 1 5 9 8 

16 

ft 5, W. < fefTS?^ c cD^j'.T)^ y y n . 
[0 0 6 7] CCC^ii. »K fcSM^fflS^^^ 

[0 0 6 8] 

K»% 1 : 1 



[0 0 6 5] m2<Dife&frbWbfrUJ:?lz^ E?iJO£ : £ : 157 

Siasigcii, ii>tt< <hMfti o o J 7 ^ i , ooo BS^S'J : r $ ;K 

[0 0 6 6] 

FE2?»J 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu A:n Asp 

1 5 10 15 

Gin Val Leu Phe He Asp Gin Gly Asn Arg Pro Lei; Phe Glu As-> Met Thr 

20 25 SO 

Asp Ser Asp Cys Arg Asp Asn Ala Pro A:^ Ihr lie Phe lie lie S<:r Met 
35 40 4 5 50 

Tyr Lys Asp Ser Gin Pro Arg Gly Met Ala Val Thr He Ser Val Lys Cys 

55 60 65 

Glu Lys He Ser Xaa Leu Ser Cys Glu Asn lys He He Ser Pin Lys Glu 

70 75 c0 8F 

Met Asn Pro Pro Asp Asn He Lys Asp Thr Lyi Ser Asp He He Pno Phe 

90 95 100 

Gin Arg Ser Val Pro Gly His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser 

105 110 115 

Tyr Glu Gly Tyr Phe Leu Ala Cys Glu lys (jiu Arg Asp Leu Phe Lys Leu 
120 125 Wo 135 

lie Leu Lys Lys Glu Asp Glu Leu Gly A'i.p Arg Ser He Met Phe Thr Val 

140 145 150 

Gin Asn Glu Asp 
155 



[0 0 G 9] ?m$t?5'.l 
E^logr- : 471 

SaviJ.DfMH : cDNA to mRNA 



40 : h V 

T If '& \t: to 1 ci >"f : m a t p cp t i d e 
m±im : 1..471 



TAC TIT GGC AAG C1T GAA TCI AAA TTA TLA GTC ATA AG A AAT TIG AAT 48 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Vai He Arg Asn Leu Asn 
1 5 10 15 



( 10 ) ^rFP8 - 2 3 1 5 9 8 

17 18 
GAC CAA GTT CTC TTC ATT GAC CM GGA AAT CGG COT CTA TTT CM GAT S5 
Asp Gin Val Leu Phe He Asp Gin Gly A^n Arg Pro Leu Phe G ■ u Asp 

20 25 30 

ATG ACT GAT TCT GAC TGT AGA GAT AAT GCA CCC CCG ACC ATA TIT ATT 144 
Met Thr Asp Scr Asp Cys Arg Asp Asn A 1 Pro Arc Thr lie Phe lie 

35 40 45 

ATA AGT ATG TAT AAA GAT AGC CAG CCT AGA GGT ATG GCT GTA ACT ATC 192 
He Ser Met Tyr Lys Asp Ser Gin Pro Arg Gly Mot Ala Val Thr He 

50 55 60 

TCT GTG AAG TGT GAG AAA ATT TCA AYT CTC TCC TGT GAG AAC AAA ATT 240 
Ser Val Lys Cys Glu Lys lie Ser Xaa Leu Ser Cys Glu Asn Lys He 
65 70 75 80 

AIT TCC TTT AAG G.AA ATG AAT CCT CCT GAT AAC ATC AAG GAT ACA AAA 288 
He Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie Lys Asp Thr Lys 

85 90 95 

AGT GAC ATC ATA TTC TTT CAG AGA AGT GTC CCA GGA CAT GAT AAT AAG 336 
S>tr Asp He He Phe Phe Gin Arg Ser Val Pro Gly His Asp Am Lys 

100 105 110 

ATG CM TTT GM TCT TCA TCA TAC GM GGA TAG TTT CTA GCT TGT GM 384 
M-:t Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Gin 

115 120 125 

AAA GAG AGA GAC CTT ITT AAA CTC ATT TTG MA AM GAG GAT GM TTG 432 
Lys Glu Arg Asp Leu Phe L\s Leu lie Leu Lys Lys G!u Asp Ciu Leu 

130 135 140 

GPtG GAT AGA TCT ATA ATG TIC ACT GTT CM AAC GAA GAC 471 
G : y Asp Arg Ser lie Met Phe Thr Val G.n ..-\ Glu Asp 
145 150 155 

[0070] frX& : 3 fr^Of^ : 25 

EftO&S : 11 ftm^M : T * J fn 

BS^JOM : T i / B£ 30 b * ^ : mm 

hxvi?'- : mm fi^Htm : ^y-r K 

77 y Fl ,J :^V7yV >' b 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 

1 5 10 

[0 0 7 1 ] firajfif ^ : 4 

He He ::er Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He Gin 
1 5 10 15 

I'er Asp Leu He Phe Phe Gin Lys 
20 25 
[0 0 7 2] K'/iJSy- : 5 i * " y- : iXK 

m^kk£ : 18 tM^omSi : K 

g^ijoDgy : r i /m ?v y bm : ^\l\\n\iy ? y b 

:i!n Pro Val Phe Glu Asp Met Thr Asp lie Asp Gin Ser Ala Ser Glu Pro 

1 5 10 15 

Gin 

[0 0 7 3] EW'J- : 0 50 ^JOjfeS : 471 



( 11 ) - 2 3 1 5 9 8 

19 20 

8£cD$fe : Zj£il Si ^OfKB : mil 

SS^Hgi : cDNA to mRNA !B^£^biLIB^ : mat peptide 

FF^^fft #ffi3f : 1..471 

AAC TTT GGC CGA CTT CAC TGT ACA ACC GCA GTA ATA CGG AAT ATA AAT 48 
Asn Phe Gly Arg Leu His Cys Thr Thr Ala Val lie Arg Asn lie Asn 
15 10 15 

GAC CAA GTT CTC TTC GTT GAC AAA AGA CAG CCT GTG TTC GAG GAT ATG 96 
Asp Gin Val Leu Phe Val Asp Lys Arg Gin Pro Val Phe Glu Asp Met 

20 25 30 

ACT GAT ATT GAT CM AGT GCC AGT GAA CCC CAG ACC AGA CTG ATA ATA 144 
Thr Asp He Asp Gin Ser Ala Ser Glu Pro Gin Thr Arg Leu He He 

35 40 45 

TAC ATG TAC AAA GAC AGT GAA GTA AGA GGA CTG GCT GTG ACC CTC TCT 192 
Tyr Mel Tyr Lys Asp Ser Glu Val Arg Gly Leu Ala Val Thr Leu Ser 

50 55 60 

GTG AAG GAT AGT AAA AYG TCT ACC CTC TCC TGT AAG AAC AAG ATC ATT 240 
Val Lys Asp Ser Lys Xaa Ser Tr.r Leu Ser Cys Lys Asn Lys He He 
C5 70 75 80 

TCC TTT GAG CAA ATG GAT CCA (XT GAA AAT ATT GAT GA'I ATA CAA AGT 288 
Ser I he Glu Ciu Met Asp Pro Pro Glu Asn He Asp Asp He Gin Ser 

85 90 95 

GAT CTC ATA TIC 'i 17 CAG AAA COT GTT CCA GGA CAC AAC AAG ATG GAG 335 
Asp Le;: He I he Phe Gin Lys Arg Val Pro Gly His Asn Lys Mot Glu 

:oo 105 110 

717 GAA TCT TCA CFG TAT GAA GGA CAC TIT CTT GCT TGC CAA AAG GAA S S 4 
Phe Glu Ser Sei Leu Tyr Glu Giy His Phe Leu Ala Cys Gin Lys Glu 

115 120 125 

GAT CAT G, T 17( AAA CTC ATT CFG AAA AAA AAG GAT GAA AAT GGG GAT 432 
Asp Asp Ala I 'he Ly = Lea ile J .*u Lys Lys Lys Asp Glu Asn Gly Asp 

:3J 135 140 

AAA TOT GTA .-iTO i 1 ': ACT CTC AC1 AAC I7A CAT CAA AGT 471 
Lys Ser Val M^t Phe Thr Leu Ihr Asn Leu His Gin Ser 
145 150 155 

ww&mimvsm >:>cdna 

[IXll] SIMX-DNA i> KG PIIH 2 c r >W?&n^'l>-\ Ptac t a 

T Z ■ » 5 o 4 0 r r n \\ T 1 T 2 ] J <y V- ARNA * r? 

b tftim^ V ^ y-f- h'lkV : I: L -f y y - - v 7 4- y I 2 t A rn p R T V vM&kfcl 

Lu^omil jy 

KGFHH2 c I) N A \) ^y'-f- K & y - 



SphX 




[MID 

ZWu rWu £23* ii^Ks i&um ^» ^ 
lh\i\EW1'J®\ U'j} o o o n 

um >.;<k] 

I" o £ o ^■■-'P\^ , m f;!- o D N A Z/i' 

'';•:..*!;.:. cot^o^i*'!-*:/* i>.\ 

A L/c > C 5 . fti'viM;^:* *Mii?iJ^ 1 I-jW' 

T i / i$j1:ivlj Sr ftA/C -V <■> C > /^T : 'J")j L /;„ ^ ©ft. C 

\;>]mmM&>^~£ 5f$sw6--i 84 1 6 2-e,hm»i;>? 



IffiEWPMBtn 0 0 3 0 

[0 0 3 0] CO^fjiM^e y o — fyt{£!i s -Y A / 
-7 Y — ^ a v h "7 y — ,Y W '^7° 

si-' ')^-'"- r 1 rx'-\ • '< :vs;.;ia' !'u^i:' : •'• :« 
-•.•.•u'v- ^iR^i- v -l- •' '> ••••• ; 'i 

A^iiv^ra, ^J^.(i\ Jf^r^ 

('■j;^'H-£.-H >j -~? : /-f- ] ^'^^r-'KR^t'Sfli^.to^/ u 

- >iVri{fr-vk<-i ii'.-i' : Kii^ey v 

- -+ 'Ha^^]i ! f]^-:'i4i-f -t vj^it^^ C .1- (i 0 
'UV^WMZteZ L-- : "C§. i?tj^(f, I g GCD.y 7, 

Ik ^ft's p H 2 / ; j-il3 ~C\ —'tj* I kMO >7X|:It| 

■<.- ?, * / .7 nr - 1- ' .tr;^ y fjjo p 

II . mt. ;> ill 0 "jrl l 1 TJKi'J • ®mz*tz> 0 
r-'Miri:E4 3 



( 13 ) 



VifjWS - 2 3 1 5 9 8 



[fc1iIEW; ; .3S] 0 0 3 7 
[ffiuEF*3&3 

[0 0 3 7] *CX\ 'ftliicL/cA'oTgilDOfflJ^X.D 
NAi-ftfBfSE co R I JkZfH i n d III TrtU 
BfrSL SivS§3i!!DNA7'fy-">B h I'DNA-? 

btlfcEco RI-Hind III DNABifr 
0 . l us iT-^[s]UOTSi¥^TWT LTfcW;? r ;i 
7/71577 7. 5 K-<^- TpKK 2 2 3 - 3J 1 0 

n g=£ 1 C °CT 3 omsmjBts&TimLximimK 

I0X.DNA E'pKGFHH2J £ff/Co nyh'f^ 
-b^lCcfcOs COJMDNA pKGFHH2 X"'J\ 
§§jlY 1 0 9 0ft(ATCC3 7 1 9 7) *kWfMi$k 
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Japanese Pa-bent KokajJNo __-_2_3L_59.8Z.96 
[Document name] Specification 

[Title of the Invention] Monoclonal antibody 

[Claims] 1* A monoclonal antibody which is specific; to a 
polypeptide having either the amino acid sequence in SEQ ID NO : 1 
(where the symbol "Xaa" represents "isoleucine" or "threonine") 
or a homologous amino acid sequence thereunto, and inducing the 
I FN- y production by immunocompetent cells. 

2. The monoclonal antibody as claimed in claim 1, 
which belongs to the class of IgG or IgM. 

3. The monoclonal antibody as claimed in claim 1 or 
2, which is H-lmAb or H-2mAb. 

4. A hybridoma which produces the monoclonal antibody 
i s claimed in claim 1, 2 or 3. 

5. The hybridoma as claimed in claim 4, which is 
hybridoma H-l or H-2. 

6. A process for preparing monoclonal antibody, which 
comprises culturing a hybridoma capable of producing the 
monoclonal antibody as claimed in claim 1, 2 or 3 in vitro, i.e. 
in a nutrient culture medium, or In vivo, i.e. in the body of an 
animal, and col.lect.ing the hybridoma from the resultant culture 
or the body fluid. 

7. The process as claimed in claim 6, wherein said 
hybridoma is hybridoma H-l or H-2. 

8. The process as claimed in claim 7, wherein said 
ntoiioc] oaal antibody is collected from the culture or the body 
fluid by salting out, dialysis, filtration, concentration, 
o< i\ it x~ if ugation, separatory sediment at i on , get f i ltration 
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chromatography , ion- exchange chromatography, affinity 

chromatography, gel electrophoresis, and/or isoelectrophoresis . 

9. A process for purifying a polypeptide, which 
comprises contacting with the. monoclonal antibody of claim 1, 2 
or 3 a mixture containing impurities and a polypeptide having 
either the amino acid sequence in SEQ ID NO : 1 (where the symbol 
"Xaa" represents "isoleucine" or "threonine" ) or a homologous 
amino acid sequence thereunto, and inducing the I FN- y production 
by immunocompetent cells; and desorbing the polypeptide adsorbed 
on the monoclonal antibody. 

10. The process as claimed in claim 9, wherein said 
monoclonal antibody is linked to a water-insoluble carrier. 

11. A method for detecting a polypeptide which has 
either the amino acid sequence in S^Q ID NO : 1 (where the symbol 
"Xaa" represents "isoleucine" or "threonine" ) or a homologous 
amino acid sequence thereunto, and induces the I FN- y production 
by immunocompetent cells, said method containing a step of 
contacting the monoclonal antibody as claimed .in claim 1, 2 or 3 
with a sample to effect immunoreact ion . 

12. The method as claimed ;i n claim 11, wherein said 
monoclonal anil body .1 s labelled with a radioactive substance, 
enzyme and/or f .1 uorescent substance . 

[ I ) e t a 1 led D escription of 1 1 1 e .1 n venti o n ] 
[Field of the Invention] 

The present invention relates to a novel monoclonal 
antibody, more pa r 1 1 cu 1 ai .1 y , to a monoclonal antibody which i s 
specific to a polypeptide capable of inducing the interferon- y 
( hereinaf tor abbi. ev iated as " I FN - \ ) production by immunocompetent 




cells . 
[Prior Art] 

It is known that I FN- y is a protein which has antiviral- 
antioncotic- and immunoregulatory- act ivi ties , and is produced 
by immunocompetent cells stimulated with antigens or mitogens. 
Because of these biological activities, I FN- y is expected to be 
used as an antitumor agent from the beginning of the finding, and 
is studied energetically on clinical trials as a therapeutic agent 
for malignant tumors in general including brain tumors. I FN - y 
preparations now commercially available are roughly classified 
into 2 groups, i.e. natural IFN-ys produced by immunocompetent 
cells and recombinant IFN-ys produced by tr ans f ormant s obtained 
by introducing into microorganisms of the species Escherichia coll 
DNAs which encode such natural IFN-ys. In the above clinical 
trials, one of these IFN-ys is administered to patients as an 
" exogenous IFN- y " . 

Among these IFN-ys, natural IFN-ys are usually produced 
by culturing established immunocompetent cells in nutrient: culture 
media supplemented with IFN- y inducers to lor in IFN-ys, and 
purifying the formed IFN-ys. It is known that the typo of IFN- y 
inducers greatly Influence on the IFN-y yield, as well as on the 
facility of IFN-y purification and the safeness of the final 
products. Generally, mitogens such as concanava'l in A (Con A), 
l t ens culinaris , Phytolacca americana , endotoxin and 

lipopolysaccharide are used as an IFN- y inducer. However, these 
mi togens have pi ob i ems on their molecular varj.eti.es and quality 
changes depending on their origins and purification methods, as 
well as the difficulty of obtaining a desired amount of 
nreijarations with a constant IFN-y induci biti ty . In addition, 




most of these mitogens induce unfavorable side effects when 
administered to living bodies, and some of them even cause 
toxicity, so that it is substantially difficult to induce the IFN- 
Y production by direct administrations to living bodies. 

The present inventors found in mouse liver a substance 
which induces the 1 FN- y production during their research of 
cytokines produced from mammalian cells. They isolated the 
substance by using a variety of purification methods comprising 
column chromatography as a main technique, and studied the 
properties and features, revealing that the reality was a protein 
having the following physicochemical properties: 

( 1 ) Molecular weight 

Exhibiting a molecular weight of 19,00015,000 
daltonc on sodium dodecyl polyacrylamide gel 
electrophoresis ( GDS-PAGE ) ; 

( 2 ) Isoelectric point (pi ) 

Exhibiting an isoelectric point of 4.8+1.0 on 
chroma to focusing ; 

(3) Partial amino acid sequence 

Having the partial amino acid sequences in SEQ ID 
NOs: 4 and 5; and 

(4 ) Biological activity 

I nducing the I FN- y producti on by immunoc zompetent 
cells . 

It can be concluded that it is a novel substance because 
no protein w:ith these physicochemical properties has been known. 
The p r esen t i i i v e ntor s o o n t i 1 1 u e d studies on mouse 1 i v o i c e lis a n d 
have found that the DNA of the substance consists of 471 base 
pairs and encodes the amino acid sequence in SEQ ID NO : 6 . 
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Based on these findings, the present inventors continued 
studies on human liver cells and have obtained a DNA which encodes 
another novel substance that induces the I FN- y production by 
immunocompetent cells. They revealed the reality is a polypeptide 
and decoded its DNA and revealed that the polypeptide has the 
amino acid sequence in SEQ ID NO : 1 . They introduced the DNA into 
Escherichia coll to express the polypeptide and to obtain the 
polypeptide in the resultant culture in a considerably high yield. 
These findings were disclosed in Japanese Patent Application 
Nos. 184, 162/94 and 304,203/94, applied by the present inventors. 

As is described above, the polypeptide has a property 
of inducing the I FN- y production by immunocompetent cells, and is 
expected to be used in a variety of fields as an I FN- y inducer, 
antiviral agent, antitumor agent, antibacterial agent, 
iir runoregulatory agent, and blood platelet enhancing agent. In 
general, the developments of methods for efficiently purifying 
biologically active polypeptides to give a relatively- high purity 
and those for assaying many samples in parallel are inevitably 
required when the polypeptides should be incorporated into 
phan laceuticals - Although the best materi al enabling these 
p u r 1 f i c a t i o n a n - \ as .;ay .is a mon o c lonai antibody, n o n o o f w hich is 
specific: to the polypeptide has been established. 
[ Ob j net o f the 1 nvent i on ] 

In view of the foregoing, the object of the present 
invention is to provide a monoclonal antibody which is specific 
to the po.'i ypepti de . 

It is another object of the present invention t.o provide 
a hybridoma capable of producing the monoclonal antibody. 

1 1 i s £ i. i r t h e r o b j e c t o f t he present invent i o n 1 . o p rovide 




a method for" preparing the monoclonal antibody. 

It is yet another object of the present invention to 
provide a purification method for purifying the polypeptide using 
the monoclonal antibody. 

It is another object of the present invention to provide 
a detection method for assaying the polypeptide using the 
monoclonal antibody . 
[Means to Attain the Object] 

The first obj ect of the present invention is attained 
by a monoclonal antibody which is specific to a polypeptide having 
either the amino acid sequence in SEQ ID NO : 1 or a homologous 
amino acid sequence thereunto, and induces the I FN- y production 
by immunocompetent cells. 

The second object of the present invention is attained 
by a hybridoma capable of producing the nonoclonnl antibody. 

The third object of the present invention is aLtained 
by a process for preparing the monoclonal antibody comprising 
culturing the hybridoma capable of producing the antibody In 
vitro, i.e. in a nutrient culture medium, or In vivo, i.e. in an 
animal, and collecting the antibody from the resultant culture or 
the body fluid. 

The fourth object of the present invention is attained 
by a purification method for polypept ide comprising contacting the 
monoclonal antibody with a mixture containing the polypeptide and 
impurities to adsorb the polypeptide thereunto, and desorbing the 
polypeptide from the antibody. 

T lie fifth o b j e c 1 o 1 t i i e present invention i s a 1 1 a i i \ e d 
by a method for detecting the polypeptide comprising contacting 
samples with the monoclonal antibody to effect: immunological 
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reaction to detect the polypeptide. 
[ Function] 

The monoclonal antibody according of the present 
invention specifically reacts with a polypeptide having a specific 
amino acid sequence. 

The hybridoma according to the present invention 
produces the monoclonal antibody when cultured In vitro. 

The preparation of the monoclonal antibody according to 
the present invention facilitates its production in a desired 
amount . 

The purification method of the polypeptide according to 
the present invention efficiently recovers it in a relatively-high 
quality from a mixture containing the polypeptide and impurities. 

In the detection method according to the present 
invention, only the polypeptide in -camples exhibits an 
immunological reaction. When the imraunoreaction level Is measured 
on an appropriate technique, the polypeptide can be qualitatively 
or quantitatively assayed. 

Explaining now the present invention with reference to 
the Examples in the present specification, the monoclonal antibody 
according to the present invention includes those in general which 
are specific to the polypeptide having the amino acid sequence in 
SEQ ID NO:l or homologous ones thereunto, independently of their 
source, origin or class. The homologous amino acids include those 
which are obtained by replacing one or more amino acids in SEQ ID 
NO: J with other amino acids, by adding one or more amino acids to 
the N- and/or C-teuuinl in the amino acid sequence of SEQ ID NO : 1 , 
or by losing one or more amino acids in the N- and/or C- termini 
of the amino acid sequence in SEQ ID NO : I , while substantially not 
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losing the activity of inducing the I FN- y production by 
ir Miunocompetc j .nt cells. 

The monoclonal antibody according to the present 
invention can be obtained by using the polypeptide or its 
antigenic fragments: For example, the antibody can be obtained 
by preparing hybridomas using mammalian cells capable of infinite 
proliferation and antibody-producing cells collected from mammals 
immunized with the fragments, selecting clones of hybridomas 
capable of producing the monoclonal antibody, and culturing the 
clones in vivo or in vitro . 

The polypeptide as an antigen can be obtained by 
culturing transf ormants into which a DNA encoding the amino acid 
sequence in SEQ ID NO : 1 end or a homologous one was introduced, 
and, generally, they are used intact or in a partially purified 
form. The antigenic fragments can be prepared by chemically or 
enzymatically hydrolyzing the wholly or partially purified 
polypeptide, or synthesized by peptide synthesis based on the 
amino acid sequence in SEQ ID NO : 1 . 

The immunization method usable .in the present invention 
includes conventional ones: For example, antigens alone or in 
comb ination with adequate adjuvants are i n ject e d i n to in a in m a I s 
intravenously, intradermal ly, fjubcDtann.ous.ly or in is apor j toneaily, 
and they are led for a prescribed period. Any mammal can be used 
in the present; invention without special restriction as long as 
desired ant ibody -producing cells can be obtained independently of 
t h<* animal's species, weight, and sex. In genera] , rodents such 
as rats, mice and hams teas are used, and from which the most 
suitabl e anima 1 Is selected wh i A e evaluati ng the compa ti bi lity 
with the above mammalian ce I is capable of infinite proliferation. 




Depending on the species and weight of animals used, the total 
dose of the antigens is generally in the range of about 5-500 ug 
per animal and administered to 2-5 times at an interval of 1-2 
weeks. On 3-5 days after the final administration, the animal's 
spleen is extracted and dispersed into a suspension of spleen 
cells as an antibody-producing cell. 

The antibody-producing cells and the mammalian cells 
obtained in the above are. fused into a cell fusion mixture 
containing the objective hybridomas. The mammalian cells capable 
of infinite proliferation include cell strains from mouse myeloma 
such as P3-NSl-Ag4-l cells ( ATCC TIB18 ) , P3-X63-Ag8 cells ( ATCC 
TIB9), SP2/0-Agl4 cells (ATCC CRL1581), and mutants thereof. The 
cell fusion method usable in the present invention includes 
conventional ones using an electric pulse and n cell fusion- 
accelerator such as polyethylene glycol and sendai virus ( HV J ) : 
For example, antibody-producing cells and such mammalian cells arc 
suspended in fusion media containing fusion accelerators in a 
ratio of about 1:1 to 1:10, and incubated at about 30-40 C for 
about 1-5 iiiin. Conventional media such as minimum essential 
medium (MEM), RPMI 1640 medium, and Iscove's Modified Dulbecco's 
Medium ( IMDM) are preferably used as a fusion medium without; 
a d d i tion of serum s sue h a s c a 1 f serum. 

To s e 1 e c t t he o b j e c t i v e h y b r idomas, f h e r e s u 1 1 a nt eel 1 
fusion mixture was transferred to selection media such as HAT 
medium, and incubated at about 30-40" C for about 3 days to 3 weeks 
to din cells except for the hybridomas. The hybridomas were 
cultured in usual manner, and antibodies secreted in the cultures 
were assayed for reactivity with the polypeptide. Examples of 
such a i i a s s a y a r e c ; on v e ntion i i 1 ones f o :r c j e t e c ting antibodies such 
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as an enzyme immunoassay, radioimmunoassay , and bioassay. For 
example, " Tan-Clone~Kotai-Jik~ken-Manual (Experimental Manual for 
Monoclonal Antibody)", edited by Sakuj i TO YAM A and Tamie ANDO, 
published by Kodansha Scientific, Ltd., Tokyo, Japan, pp. 105-152 
(1991) describes a variety of them. Hybridomas, which produce 
antibodies that are specific to the polypeptide, are readily 
cloned by limiting dilution to obtain the hybridoma according to 
the present invention. 

The monoclonal antibody according to the present 
invention can be obtained by culturing the hybridoma in vivo, i.e. 
in animals, or in vitro. For the culture conventional methods for 
culturing mammalian cells can be used: For example, in case of 
in vivo culture, the monoclonal antibody is collected from the 
animals' ascites and/or blood. The hybridomas H-l and H-2 as 
described in the below have an enhanced producibi 1 i ty of the 
monoclonal antibody and have a character of being readily cultured 
in vivo and in vitro. Conventional methods used to purify 
anLibodies in general can be used to collect the monoclonal 
antibody from the cultures, and animal's ascites and blood. 
Examples of such include salting our, dialysis, filtration, 
concent raii on , centr 1 f ligation , separatory sedimentation gel 
:f i.ltration chromatography, ion-exchange chromatography , af f inity 
chromatography, h i gh- } • rformance liquid chromatography (HPLC) , go.'l 
electrophoresis, and i soelectrophoresi s , and , if necessary, two 
or mere of these techniques can be used in combination. The 
resultant purified monoclonal anti bodies can bo concentrated or 
dried i.nto products in the form of a liquid or a solid to meet to 
their final use. 



1 0 




The present monoclonal antibody is extremely useful for 
purifying the present polypeptide on immunoaf f ini ty 
chromatography. Such a purification technique comprises 

contacting the monoclonal antibody with a mixture containing the 
polypeptide and impurities such as proteins except for the:, 
polypeptide to adsorb the polypeptide on the antibody, and 
desorbing the polypeptide from the antibody. These steps are 
generally carried out in an aqueous system. The monoclonal 
antibody is generally used in an immobilized form to gel v;ater- 
insoluble carriers which are packed in cylindrical columns. 
Cultures of transf ormants or their partially purified products are 
fed to the columns to substantially adsorb the polypeptide on the 
monoclonal antibody. The polypeptide is readily desorbed from the 
antibody by alternating the pH around the antibody. For example, 
in the case of using a r.onoclonal antibody of the class IgG, the 
adsorbed polypeptide is desorbed and eluted from the columns at 
an acidic pH, usually, a pH of 2-3, v;hile in the case of using a 
monoclonal antibody of the class JgM, the polypeptide is desorbed 
and eluted from the columns at an alkaline pH , usually, a pH of 
10-11 . 

The purification method according to the present 
invention attains a j cla Lively -high 1 ovel pu < f J cat i on of the 
polypeptide with only the minimum labor cost and time. As is 
described above, the polypeptide has an activity oi inducing the 
I FN - y production by immunocompetent cells, and th< purified 
polypeptide can be used as an JKK-- v inducer for eel 1 culture to 
produce TFN-y, and used in the t:reatment and/or the prevention of 
virus diseases such as AIDS and condyloma, malignant tumors such 
a s r n n a 1 o a ncer , granuloma, m y c.o s i s f u n g o 1 c "i e s , and o e r e b r a 1 t u mo r , 
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and immune diseases such as articular rheumatism and allergy. If 
the polypeptide has an activity of enhancing the cell cytotoxicity 
of killer cells, it can be used together with interleukin 2 and/or 
tumor necrosis factor to improve the therapeutic effect and reduce 
the side effects in the treatment of adoptive immunity for 
malignant tumors including solid tumors such as lung cancer, renal 
cancer, and breast cancer. 

The monoclonal antibody according to the present 
invention has a relatively-wide applicability to a variety of 
fields which require the detection of the polypeptide. When used 
in labelled immunoassays such as radioimmunoassay, enzyme 
immunoassay, and fluorescent immunoassay, the monoclonal antibody 
can qualitatively and quantitatively detect the polypeptide in 
samples instantly and accurately. In such assays, the monoclonal 
antibody is labelled, for example, with radioisotopes, enzymes 
and/or fluorescent substances prior to use. The antibody 

specifically reacts with the polypeptide to exhibit an 
immunoreaction, and accurately detects a slight anount of the 
polypeptide in samples by measuring the level of the 
immunoreaction for these labelled substances. As compared with 
bioassay , labelled immunoassay lias the f ol lowing features: It can 
assay many samples parallel, reduce the assaying time and .'labor 
cost, and provide data with a relatively high :in accuracy. Thus, 
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do toe f i or method is useful •' or controlling the 



production steps of the polypeptide and for the quality control 
of the final products. Althouah the present invention does not 
describe in detai 1 the techniques for labelling monoclonal 
antibody or labelling assay because it does not in itself relate 
to such a n i n v e i \ r ion, t. n s e 1 e c h : 1 1 q u e ^ a r e d e s c r i 1 .> e d I n detail in 




" -Enzyme Immunoassay" , edited by P. Tijssen, translated by Eiji 
ISHIKAWA, published by Tokyo-Kagaku-Do j in , pp. 196-348 (1989). 

The following Examples explain the present invention, 
and can be variously modified by conventional methods in this art. 
In view of this, this invention should not be restricted to these 
Examples : 
Example 1 

Pr eparat ion of hybridoma H- l 
Examp l e 1-1 

Preparation of tr ans formant KGF HH2 

To a 0.5-ml reaction tube were added 8 pi of 25 mM 
magnesium chloride, 10 pi of lOxPCR buffer, one pi of 25 mM dNTP 
mix, one pi of 2.5 units/pl of AmpliTaq DNA polymerase, one ng of 
a recombinant DNA containing the base sequence in SEQ ID NO : 2 
prepared from a phage DNA clone according to the method in 
Japanese Patent Application No . 304 , 203/94 and containing a DNA 
encoding the polypeptide in SEQ ID NO : 1 , and an adequate amount 
of a sense primer and an anti-sense primer represented by 5 1 - 
ATAGAATTCAAATGTAC:tttGGCAAGCTTGAATC-3 1 , chemically synthesized 
based on an amino acid sequence near the N~ and C-termini of SEQ 
ID NO: I, and 5 f - ATAAACCTTCTAGTC7TCGTTTTGAAC-3 ' , an I the mixture 
solution was volumed up with sterilizer! distilled water to give 
a total volume of 100 pi. The mixture solution was in usual 
manner successively incubated at 94 C for one min, at 43 C for one 
min, and at 72° C for one min, and this sequential incubation was 
repeated 3 times. The resul tant mixture was further successively 
i. l j o u b a Led a L 9 4 C foi on e m i n , < 1 1. G 0 ( " I c > r one. min, an d a t 7 2 C : 
for one min, and this sequential Incubation was repeated 40 times 
to effect PCR reaction. 
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The resultant PGR reaction mixture and "pCR-Script SK 
( + ) " , a plasmid vector commercialized by Stratagene Cloning 
Systems, California, USA, were ligated with DNA ligase to obtain 
a recombinant DNA which was then introduced with competent cell 
into ''Escherichia coll XL-1 Blue MRF'Kan", a microorganism 
commercialized by Stratagene Cloning Systems, California, USA, to 
transform the microorganism. The transf ormant thus obtained was 
inoculated into L-broth ( pH 7.2) containing 50 ug/ml ampicillin, 
and cultured at 37° C for 18 hours under shaking conditions, 
followed by centrifuging the resultant culture to collect the 
proliferated transf ormants , and isolating recombinant DNAs with 
conventional alkaline-SDS method. A part of the recombinant DNAs 
was provided, analyzed on dideoxy method, and revealed that it 
contained a DNA which has cleavage site s of Eco RI and Hind III 
ft the 5'- and 3 1 -termini of SEQ ID NO : 2 , a methionine codon which 
initiates the polypeptide synthesis and positions in the sites 
corresponding to the those be : ore ana after the N- and C-termini 
of SEQ ID NO:?,, and a TAG codon which terminates the polypeptide 
synthesis . 

The remaining recombinant DNAs were cleaved with 
restriction enzymes Eco RI and Hind III, and 0.1 ug of the 
resultant; Ecu I ' 1 - // 1 nd 111 DNA fragment obtained with DNA LIGATION 
KJT Version 2", a DNA ligation kit oouimerci r 1 i zed by Takara Shuzo 
Co., Ltd., Tokyo, Japan, and 10 ng of n pKK2 23 - 3 ,! , a plasmid vector 
commei oializod by Pharmacia It KB hi otoohno J ogy A] 1 , Uppsala, Sweden, 
which had boon previously cleaved with 1 he abuv< • restriction 
enzymes, were I i gated by incubat in(| them at if) C lo.r 30 min to 
obtain a replioable recombinant DNA "pKGFHH2". Hy using competent 




coll method, Exchori rhia rnli Y1090 strain ( ATCC 37197 ) was 
transformed with the replicable recombinant DNA pKGFHH2 , and the 
formed transformant "KGFHH2" was inoculated into L-broth ( pH 7.2) 
containing 50 jag /ml ampicillin, and incubated at 37 C for 18 hours 
under shaking conditions. The resultant culture was centrifuged 
to collect the proliferated transf ormants , and a portion of which 
was treated with conventional SDS-alkaline method to extract the 
recombinant DNA pKGFHH2 . As is shown in FIG.l, the analysis of 
dideoxy method revealed that, in the recombinant DNA pKGFHH2 , the 
KGFHH2 cDNA which contained the base sequence in SEQ ID NO : 2 was 
ligated to the downstream of a Tac promoter. 
Example 1-2 

Pr odu ct ion of pol yp eptide from transforma nt K GFH H 2 

An L-broth ( pH 7.2) containing 50 ug/ml of ampicillin 
was sterilized by autoclaving, cooled to 37°C, inoculated v/ith the 
transformant KGFHH2 in Experiment 1-1, and incubated at the same 
temperature for 18 hours under shaking conditions to obtain a seed 
culture. An eighteen L of a fresh preparation of the same medium 
was placed in a 20-L jar fernienter, sterilized similarly as above, 
cooled to 37° C, inoculated with one v/v % of the seed culture, and 
cultured at the same temperature for 8 hours under aeration and 
nql tat.i on conditi oris . The x esultant culture was centri f ugcd to 
collect: cells which were then suspended in a mixture solution ( pH 
7.3) consisting of 150 inM sodium chloride, 16 inM disodium hydrogen 
phosphate, and 4 mM sodium dihydrogen phosphate, disrupted v/ith 
ultrasonic, and centrifuged to remove eel 3 debris to obtain a 
s u p e r i ) a t a n l : . 

Ammonium sulfate was added to the supernatant up to give 
a conoentration of 40 w/v % and dissolved to homogeneity, and the 
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solution was oentr.ifuqed to obtain a supernatant. The supernatant 
was first mixed with 150 mM phosphate buffer ( pH 6.6) containing 
1.5 M ammonium sulfate, then fed to a column packed with " PHENYL 
SEPHAROSE" , a product of Pharmacia LKB Biotechnology AB, Uppsala, 
Sweden, which had been previously equilibrated with 10 mM 
phosphate buffer ( pH 6.6) containing 1.5 M ammonium sulfate, 
followed by washing the column with a fresh preparation of the 
same buffer, and feeding to the column a gradient buffer of 
ammonium sulfate ranging from 1.5 M to 0 M in 10 mM phosphate 
buffer (pH 6.6) . 

Fractions eluted at around 1.0 M ammonium sulfate were 
pooled, membrane filtered, dialyzed against 10 mM phosphate buffer 
( pH 6.5) at 4° C for 18 hours, and fed to a column packed with 
" DEAE 5 PW " , a product commercialized by Tosoh Corporation, Tokyo, 
Japan, which had been previously equilibrated with 10 mM phosphate 
buffer ( pH 6.5), followed by washing the column with a fresh 
preparation of the same buffer, and feeding to the column a linear 
gradient buffer of sodium chloride ranging from 0 M to 0.2 M in 
10 mi-; phosphate buffer ( pH 6.5) while collecting fractions eluting 
at 0.05 M sodium chloride. 

Thereafter, the fractions were concentrated with a 
membrane and fee io a column packed with "SUPER HEX 75", a product 
of Pharmacia LKB Bi otochno 1 ogy An, Uppsala, Sweden, which had been 
equilibrated with phosphate buffered saline ( hereinafter 
abbreviated as "PBS"), followed by feeding to the column a fresh 
preparation of PBS to collect tract;! oris corresponding to about 
in,E00 daitons. Thus, an aqueous solution oonlnining about 5.^ 
n,g of a purified prote i n was obtained. The total yield throughout 
the purification was about: 10%. 
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Analysis according to the method in Japanese Patent 
Application No. 304, 203/94 revealed that the purified protein had 
the following physicochemical properties: When electro; ihoresed 
in SDS-polyacrylamide gel under reducing conditions, the purified 
protein appeared as a main protein band having an IFN-y 
inducibility at a position corresponding to 18,500+3,000 daltons, 
while giving a pi of 4.9 + 1.0 on chromatof ocus ing . The amino acid 
sequence containing N-terminus of the purified protein had the 
amino acid sequence in SEQ ID NO : 3 equal to that in SEQ ID NO : 1 
where methionine was coupled to its N-terminus. 
Exam pl e 1-3 

Prep a r at ion of hybridoma . Jir JL 

BALB/c mice, 10-week-old, were intraperi toneally 
injected with 20 ug/mou*e of a purified polypeptide, obtained by 
the method in Example 1-?., together with a complete Freund's 
adjuvant. The mice were further injected twice with the same dose 
at an interval of 2 weeks and intravenously injected with the same 
dose one week after the final injection, and their spleens were 
extracted and suspended to obtain a cell suspension. 

The spleen cells and SP2/0-Agl4 cells from mouse myeloma 
( ATCO OP.L 1581) were suspended in RPMT 1640 medium ( pll 7.2) 
preheated to 37" C at coll densities of 3x10^ ceils/ml and lx]0 ; 
cells/ml, respectively, and contrifuged to eolleol sediment. One 
ml of a serum-free RPMI 1640 medium { pll 7.2), containing 50 w/v 
% polyethylene glycol with an average molecular weight of 1,500 
dal tons, was added drop-wise to the sediment over a min, and the 

mixture was incubated at 77 C for a min, followed by adding drop 

wise to the mixture a serum-free RPMI 1640 medium ( pH 7.2) up to 
olve a total volume o r 50 ml, centrifuging the mixture, and 

- 1 7 -- 




collecting the formed sediment. The sediment thus obtained was 
suspended in HAT medium, distributed to 96-well microplates in an 
amount of 200 pl/well, and incubated at 37° C for one week, 
followed by selecting hybridomas. 

The amount of antibodies secreted in the supernatant in 
each well was assayed on enzyme immunoassay based on the 
immunoreaction of the antibodies and a purified polypeptide, 
obtained by the method in Example 1-2, and hybridomas capable of 
producing antibodies, which strongly react with the purified 
polypeptide, were selected. A cloned hybridoma H-l cell capable 
of producing the present monoclonal antibody was in usual manner 
obtained by repeatedly treating these hybridomas with limiting 
dilution . 
E xample 2 

Pr ep_ar ation o f mo noclonal antib ody _ H -ImAb and an alys is on 

V Jestern blo t te chnique 
Ex a mp le 2- 1 
l^r^arati^_._o^_ mono 

Hybridoma H-l cells obtained by the method in Example 
1-3 were suspended in RPMI 1640 medium ( pH 7.2) supplemented with 
5 v/v % cr.if serum to give a cell density of about lx]Q t: cells/ml, 
and incubated in an incubator at 3 r /" C under 5 v/v •< CO'' conditions 
while scaling up the culture. When the cell density of the 
culture reached to a prescribed level, .1 x.J ()' colls/mouse of the 
proliferated hybridoma H-l cells were int raper i toneal ly injected 
to BALB/c mice, 8-week-old, whi.ch had been previously 
intrapei i Loneai.i y injected w.i fch 0 . :.i ml/mouse of pri stano, followed 
by feeding the mice in usual manner for one week. 

From the mice ascites were collected, diluted with PBS 
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by 3 times, mixed with ammonium sulfate to give a saturation 
degi.ee of 50 w/v %, allowed to stand at 4" C for 24 hours, and 
centrifuged to collect sediment. The sediment was dialyzed 
against an agueous solution of 20 niM potassium dihydrogen 
phosphate ( pH 6.7) at 4° C overnight, and fed to a column of 
hydroxyapatite which had been previously eguilibrated with a fresh 
preparation of the same aqueous solution, followed by feeding to 
the column a linear gradient potassium dihydrogen phosphate buffer 

(pH 6.7) ranging from 20 mM to 300 mM to obtain an aqueous 

solution containing the present monoclonal antibody H-lmAb. The 
yield was about 5 mg per mouse. Conventional analysis revealed 

that the antibody belongs to the class of IgG 1 . 

Exampl e 2-2 

A naly s is on We ster n bl ot tech n i q u e 

One ug of a purified polypeptide, obtained by the method 
in Example 1-2, was added to a mixture solution consisting of 100 
mg di thiothreitol , 0.5 ml of an aqueous solution of 10 w/v % SDS, 
and one ml of glycerol, and the mixture was incubated at 37 C for 
one hour and electrophoreses in SDS -polyocryl amide gel. The 
resultant gel was in usual manner transferred to a nitrocellulose 
membrane which was then soaked in a culture supernatant of 
hybridoma 13 — 1 cells for one hour, and washed w:i th 50 mM Tris-HCl 
buffer (pli 7.5) containing 0.05 v/v % tweei i 20 t.o remove excessive 
amounts of antibodies. The membrane was further soaked for one 
hour in PBS containing an anti-mouse Ig antibody prepared from 
rabbits to effect .i rnmunoreao t: 1 oi i , washed with 50 mM Tris-HCl 
buffer (pli 7.5) uuiikii.niny 0,05 v/v " t ween 20, and soaked in 50 
mM Tris-HCl buffer ( pH 7.5) containing 0.005 v/v % hydrogen 
peroxide and 0.3 mg/m.l 3 , 3 ' -di ami nobenz idi ne to effect coloration. 
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As a control, a system using a recombinant human 
interleukin 12 in place of the purified polypeptide was provided, 
and similarly treated as above. Calf serum albumin (KW=67,000 
daltons), ovalbumin (MW=45,000 daltons ) , carbonic anhydrase 
(MW = 30,000 daltons), trypsin inhibitor (MW=20,100 daltons), and 
a-lactalbumin (MW=14,400 daltons) were used as a marker protein. 
These results were in FIG. 2. 

As is evident from FIG. 2, the monoclonal antibody H-lmAb 
specifically reacted with the purified polypeptide (lane 1) 
obtained by the method in Example 1, but did not with the human 
interleukin 12 (lane 2). This evidences that the present 
monoclonal antibody specifically reacts with a polypeptide with 
a specific amino acid sequence. 
Fx ample __3 

F r e p a r a ti on o f h y b r idoma H- 2 and mono cl on al_ a.ntib g tiy__H - 2_inA b 

Hybridoma H-2, a monoclonal antibody, was similarly 
prepared by the method in Example 2-1 except that P3-> T 63-Ag8 cells 
( ATCC T1B9 ) were use d in place of the SP/0-14Ag cells. 
E x amp 1 e _3_^ 2 

Prepara t i.on__o f in on o cl_o n a 1 a n t i b o d y H- 2 m A b 

The hybr idoma H-2 in Example 3-1 was cultured similarly 
as in Example 2-1, and the culture was purified to obtain an about 
h • 6 nig of monoclonal antibody H-2mAb pe;r BALE / c mouse. 
Conventional analysis revealed that the monoclonal antibody 
belongs to the class of IgM, and it specifically reacted with a 
purified polypeptide obtained by the method :in Example 1-2 when 
,mrily>'ed on Western blotting technique similarly as in Example 2- 
/. . 

Ex amp 1 e^ _4 
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Puri fication of polypeptide on imm u noaff inity ch r omato g raphy 
Exa mp l e 4- 1 

Preparation of ge l for i mmunoaffi nity chromatography 

Eighty mg of monoclonal antibody H-lmAb, obtained by the 
method in Example 2-1, was weighed and dialyzed against 0.1 M 
borate buffer ( pH 8.5) containing 0.5 M sodium chloride at 4 C 
overnight. Four g of " CNBr-activated Sepharose 4B" , a water- 
insoluble carrier commercialized by Pharmacia LKB Biotechnology 
All, Uppsala, Sweden, was swelled with one mM of aqueous chloric 
acid solution, successively washed with a fresh preparation of the 
same buffer and 0.1 M borate buffer ( pH 8.5) containing 0.5 M 
sodium chloride, admixed with an about 10 ml of the aqueous 
monoclonal antibody solution obtained in the above, and 
successively incubated at ambient temperature and at 4 C overnight 
under gentle stirring conditions. Thereafter, the resultant gel 
was successively washed with one M aqueous ethe. ol amine solution 
(pH 8.0), 0.1 M borate buffer ( pH 8.5) containing 0.5 M sodium 
chloride, and 0.1 M acetate buffer ( pH 4.0), and these washing 
steps were repeated 5 times. Finally, the gel was washed with PBS 
to obtain a gel for immunoaff inity chromatography. Conventional 
analysis revealed that about 6 nig monoclonal antibody H-lmAb 
1 :i . n k e d to on c s . i n 1 ' > I the gel. 
Example_ 4-2 

Put i f. i eat i on of polypepti de on iniminoaf f in_ity chromatogi'apjvy 

Ten ml of the gel for .immunoaff inity chromatography in 
Kxamp.'l e 4 -1 was packed in a plastic cy3.indr.ieai column, washed 
witli PHS, and fed with 10 ml of a PhenyJ Sepharose elutod fraction 
containing about 0.1 mg/ml of the polypeptide obtained by the 
method in example 1-2. The column was washed with a fresh 
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preparation of PBS, and fed with 0.1 M glycine-HCl buffer ( pH 2.5) 
containing one M sodium chloride to collect fractions with an 1 FN- 
Y inducing activity. The fractions were pooled, dialyzed against 
PBS at 4° C overnight, concentrated and assayed for the 1 FN - y 
inducing activity and the protein content, revealing that this 
purification procedure yielded a purified polypeptide with a 
purity of 95 w/w % or higher in a yield of about 100%. 
Exam ple 5 

Detection of p olypeptide on enzy me im m unoassa y 

Rabbits were in usual manner immunized with a purified 
polypeptide obtained by the method in Example 1-2, and collected 
their blood. Immunoglobulin G antibody was isolated from the 
blood, and dissolved in PBS to give a concentration of 20 ug/ml, 
and the solution was distributed into 96-well microplates in an 
amount of 100 pl/\:ell. The mio- -opiates were incubated at ambient 
temperature for 3 hours, followed by removing solutions containing 
TgG fro.:i the microplates, adding PBS containing one w/v % calf 
serum albumin to the microplates in an amount of 200 ul/well, and 
allowing them to stand at 4 C overnight. 

Phosphate buffered saline was removed from the 
microplates which were then washed with PBS containing 0.05 v/v 
£ tween 20, and injected with .100 ul/well of a solution prepared 
by appropriately diluting a purified polypeptide, obtained by the 
method in Example 1-2, with PBS containing 0 . l\ w/v % calf serum 
albumin, followed by reacting the mixture solution at; ambient 
temperature for 2 tiours under shaking conditions. The microplates 
wore washed with PBS containing 0.05 v/v -Y; tween 20, and injected 
with 100 ul/well of a solution containing a monoclonal antibody 
H-!niAb labelled with biotin, hoi 1 owed by reacting the mixture 



solution at ambient temperature for 2 hours under shaking 
conditions, washing the microplates with PBS containing 0.05 v/v 
% tween 20, injecting with 100 ul/well of a solution containing 
a complex of horseradish peroxidase and streptoavidin, and further 
reacting the resultant mixture at ambient temperature for 2 hours 
under shaking conditions. Then, the microplates were washed with 
PBS containing 0.05 v/v % tween 20, and the activity of the 
horseradish peroxidase linked to the purified polypeptide was 
measured for absorbance at a wavelength of 492 nm using o- 
phenylenediamine as a substrate. The results were in Table 1. 



Ta ble 1 



Concentration of 
polypeptide ( pg/ml ) 




Absorbance 
at 49 2 nm* 


Relative error 
(%) 




1 , 000 




1 . 51±0.05 


3 . 3 




500 




0.93±0.05 


5 . 4 




2 50 




0. 55±0.03 


5 . 5 




100 




0. 2510.02 


8 . 0 




50 




0.13710.007 


5 . 1 




2 5 




0.08010.007 


8 . 8 




0 




0.024±0.007 







Note : The symbol " * " means a statistical value of triplet. 



As is evident from the results in Table 1, the detection 
method according to the present invention accurately assays the 
polypeptide .in the range of about 50-1,000 pg/ml . 
Example 6 

Detection of polypeptide on radioimnunioassay^ 
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Rabbits were in usual manner immunized with a purified 
polypeptide obtained by the method in Example 1-2, and collected 
their blood, followed by isolating IgG antibody. The antibody was 
in usual manner adsorbed on polystyrene beads for 
radioimmunoassay, and allowed to stand in PBS containing 2 w/v % 
calf serum albumin at 4^ C overnight to obtain an immobilized 
antibody . 

One bead was placed in a test tube, soaked in 0.2 ml of 
a solution prepared by diluting a purified polypeptide, obtained 
by the method in Example 1-2, with PBS containing 0.5 w/v % calf 
serum albumin, and allowed to stand at 4° C for 4 hours. Then, the 
bead was washed with PBS containing 0.05 v/v % tween 20 and 0.5 
w/v % calf serum albumin, soaked in 0.2 ml ( IxlO 5 cpm ) of a 
solution containing a monoclonal antibody H-2mAb, obtained by the 
method in Example 3-2 and labelled with 125 I / and allowed to stand 
at 4 C overnight. After removing an excessive amount of ^ 1- 
labelled antibody, the bead was washed with PBS containing 0.05 
v/v % tween 20 and 0.5 w/v % calf serum albumin, followed by 
counting the radioactivity of the bead on a gamma -counter . The 
results were, in Table 2. 



a 1)1 



C o ncen t r a t ion o f 
polypeptide ( pg/ml ) 



1 , 000 . 0 
500. 0 
2 50 . 0 
1 2 5 . 0 
62 . 5 



Coui it 
( opm ) 

6, 9 00 t 200 

4, lOOt 20 

2, 3 ci o.i [-,o 

1 , 590±70 

R80:+ .1 0 



Rel at: j vo erro.- 
( V ) 



2 . 9 

0 . 5 
9. . 1 
4 . 4 

1 . .1 



0 



700±20 



Note : The symbol n * " means a statistical value of triplet. 



As is evident from the results in Table 2, the present 
detection method accurately assays the polypeptide in the range 
of about 100-1,000 pg/ml . 
[Effect of the Invention] 

As is described above, the present monoclonal antibody 
specifically reacts with a polypeptide which induces the I FN - y 
production by immunocompetent cells. Therefore, the monoclonal 
antibody is widely used in the purification and detection of the 
polypeptide, and is prepared in a desired amount by a preparation 
using hybridomas. 

The present invention with these significant functions 
and effects is a significant invention which greatly contributes 
to this field. 



SEQUENCE LISTING 

( 1 ) INFORMATION FOR SEQ ID NO : 1 : 

( i ) SE QUENCH CHARACTERISTICS: 

( A ) LENGTH: 157 amino acids 
( B ) T YP E : a in i no acid 
( D ) TOPOLOGY: linear 

( ii ) MOLECULE TYPE : peptide 

(' xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 1 : 



Tyr 


Phe 


G3 y 


Lys 


Leu 


Glu 


Sex 


Lys 


Leu 


Ser 

10 

Asn 


Val 


lie 


A r g 


A s n 


Leu 
.15 


A s n 


I 

A s p 


Gin 


Val 


Leu 
20 


5 

Phe 


lie 


Asp 


Gin 


Gly 

25 


Arg 


Pro 


Leu 


Phe 

30 


Glu 


Asp 


Met 


Thr 


Asp 

3 5 


S e r 


Asp 


Cys 


Arg 


Asp 
4 0 


Asn 


A I a 


Pro 


Arg 


Thr 

4 5 


1 le 


Phe 


lie 


I le 


Ser 
50 


Met 


Tyr 


Lys 


Asp 


Ser 
55 


g:i n 


Pro 


A r g 


g:j y 


Met 
6 0 


A :i a 


Val 


Thr 


lie 


5 e r 

6 5 


Val 


Lys 


Cys 


Glu 


Lys 
70 


1 le 


Sex 


Xaa 


] ,eu 


Ser 
7 5 


Cys 


Glu 


A s n 


Lys 


lie 
80 


lie 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


Asp 


Asn 


lie 


Lys 


Asp 


Thr 


Lys 



R5 90 9 5 



- 25 - 




Ser Asp lie lie Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 

100 105 110 

Met Gin Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 

115 120 125 

Lys Glu Arg As.) Leu Phe Lys Leu lie Leu Lys Lys Glu Asp Glu Leu 

130 ' 135 140 

Gly Asp Arg Ser lie Met Phe Thr Val Gin Asn Glu Asp 
145 150 155 



( 2 ) INFORMATION FOR SEQ ID NO : 2 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 471 base pairs 

( B ) TYPE : nucleic acid 

( C ) strandedness : double 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA to mRNA 
(vi)ORIGINAL SOURCE: 

( A ) ORGANISM : human 

( B ) INDIVIDUAL ISOLATE : liver 

( ix ) FEATURE: 

( A ) NAME /KEY : mat peptide 

{ B ) LOCATION: 1 - . 471 

( C ) IDENTIFICATION METHOD : S 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 2 : 



TAG 


TTT 


GGC 


AAG 


C r J T 


GAA 


TCT 


AAA 


TTA 


TCA 


GTC 


ATA 


AGA 


AAT 


TTG 


AAT 


48 


Tyr 


Phe 


Gly 


Lys 


Leu 


Glu 


Ser 


Lys 


Leu 


Ser 


Val 


lie 


Arg 


A s n 


Leu 


Asn 




1 




5 










10 










15 






GAC 


CAA 


GTT 


CTC 


TTC 


ATT 


GAC 


CAA 


GGA 


AAT 


CGG 


CCT 


CTA 


TTT 


GAA 


GAT 


9 6 


Asp 


Gin 


Val 


L^u 


Phe 


1 1 e 


Asp 


Gin 


Gly 


Asn 


Arg 


Pro 


Leu 


Phe 


Glu 


Asp 








20 










25 










30 








/•/•(.: 


ACT 


GAT 


TCT 


GAC 


TGT 


AGA 


GAT 


AAT 


GCA 


CCC 


CGG 


ACC 


ATA 


TTT 


ATT 


1 44 


Met 


Thr 


Asp 

3 5 


Ser 


Asp 


Cys 


Arg 


Asp 
40 


Asn 


Ale 


Pro 


Arg 


Thr 
45 


He 


Phe 


lie 




ATA 


AGT 


ATG 


TAT 


AAA 


GAT 


AGC 


CAG 


CCT 


AGA 


GGT 


ATG 


OCT 


GTA 


ACT 


ATC 


1 9 2 


lie 


Ser 


Met. 


Tyr 


Lys 


Asp 


Ser 


Gin 


Pro 


Arg 


Gly 


Met 


Ala 


Val 


Thr 


lie 






50 








55 








60 












TCT 


GTG 


A AG 


TGT 


GAG 


AAA 


ATT 


TC7\ 


AY ' 


CTC 


TCC 


TGT 


GAG 


AAC 


AAA 


ATT 


240 


Sei 


Val 


Lys 


Cys 


Glu 


Lys 


lie 


Ser 


Xaa 


Leu 


Ser 


Cys 


Glu 


Asn 


Lys 


lie 




6 5 








70 










7 5 










80 




ATT 


'! - :( ' 


r j*T f r 


AAG 


GAA 


ATG 


A AT 


CCT 


CCT 


GAT 


A A C 


ATG 


AAG 


GAT 


AC A 


AAA 


■> > ) ' ? 


1 1 o 


Ser 


Phe 


Lys 


Glu 


Met 


Asn 


Pro 


Pro 


A s } ) 


A s n 


He 


Lys 


Asp 


Thr 


Lys 










8 5 










90 










9 5 






AGT 


GAC 


AT C 


ATA 


TTC 


TTT 


GAG 


AGA 


AGT 


GTC 


CCA 


GGA 


CAT 


GAT 


AAT 


AAG 


43 6 


Ser 


Asp 


lie 


1 1 e 


Phe 


Phe 


Gin 


A r. g 


Ser 


Val 


Pro 


Gly 


II i s 


Asp 


As n 


Lys 








100 










105 










1 10 








ATG 


CAA 


TTT 


GAA 


TCT 


TCA 


TCA 


TAG 


GAA 


GGA 


TAG 


TTT 


CTA 


OCT 


TGT 


GAA 


Ui4 


Me t 


G 1 n 


Plie 

115 


Glu 


Ser 


Ser 


Ser 


Tyr 
120 


Glu 


Gly 


Tyr 


Phe 


Leu 
.1 2 5 


A 1 a 


Cys 


Glu 




AAA 




AGA 


GAG 


CTT 


TTT 




CTC. 


'/■:■■] 


ttg; 


AAA 


AAA 


GAG 


GAT 


GAA 


TTG 


.1 




G lu 
1 30 


At q 


A s p 


Leu 


Phe 


Lys 
1 3 5 


Leu 


i j e 


I .e u 


Lys 


Lys 
1 4 0 


g:\ u 


Asp 


Gl u 


Leu 




GGG 


GAT 


AGA 


TCT 


ATA 


ATG 


TTC 


ACT 


GTT 


CAA 


A AC 


GAA 


GAC 








4 7 :i 


Gly 


Asp 


Arg 


Ser 


I :i e 


Me t 


Phe 


Thr 


Val 


Gin 


A s ii 


Glu 


A s p 










.1 4 5 










1 5 0 










1 5 5 
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( 3 ) INFORMATION FOR SEQ ID NO : 3 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 11 

( B ) TYPE : amino acid 
( D ) TOPOLOGY: linear 

( ii )MOLECULE TYPE: peptide 

( v ) FRAGMENT TYPE : N- terminal fragment 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 3 : 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
15 10 



( 4 ) INFORMATION FOR SEQ ID NO : 4 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A) LENGTH: 25 

( B ) TYPE : amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPErpeptide 

( v ) FRAGMENT TYPE : internal fragment 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 4 : 

lie lie Ser Phe Glu Glu Met Asp Pro Pro Glu Asn lie Asp Asp lie 
15 10 15 

Gin S ; _>r Asp L u lie Phe Phe Gin Lys 
20 25 



( 5 ) INFORMATION FOR SEQ ID NO : 5 : 

( i) SEQUENCE CHARACTERISTICS : 

( A J LENGTH: 18 

( B ) TYPE : amino acid 

( D ) TOPOLOGY : linear 
( ii ) MOLECULE TYPE : peptide 
( v ) FRAGMENT TYPE : internal fragment 
( xi ) SEQUENCE DESCRIPTION : S^Q ID NO: 4 : 

Gin Pro Val Phe. Glu Asp Met Thr Asp lie Asp Gin Ser Ala Ser Glu 
1 5 10 15 

Pro Gin 



( 6 ) INFORMATION FOR SEQ ID NO : 6 : 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH : 471 base pairs 
{ B ) TYPE : nuc.l ei c aci d 
( C ) s t x a 1 1 d e d n e s s : d o u b 1 e 
t D ') TOPOLOGY : 1 inear 
( ii ) MOLECULE TYPE : cDNA to niRNA 
( vl ) ORIGINAL SOURCE: 

( A ) ORGANISM : mouse 

( B ) INDIVIDUAL ISOLATE : liver 
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( ix ) FEATURE : 

( A ) NAME /KEY : mat peptide 

( B ) LOCATION: 1 . .471 

(C IDENTIFICATION METHOD : 3 
(xi)SEQUENCE DESCRI PTION : SEQ ID NO : 6 : 



AAC 


TTT 


GGC 


CGA 


CTT 


CAC 


TGT 


ACA 


ACC 


GCA 


GTA 


ATA 


CGG 


AAT 


ATA 


AAT 


48 


Asn 


Phe 


G] V 


Arg 


Leu 


His 


Cys 


Thr 


Thr 


Ala 


Val 


He 


Arg 


Asn 


lie 


Asn 




1 




5 










10 










15 






GAC 


CAA 


GTT 


CTC 


TTC 


GTT 


GAC 


AAA 


AGA 


CAG 


CCT 


GTG 


TTC 


GAG 


GAT 


ATG 


96 


Asp 


Gin 


Val 


Leu 


Phe 


Val 


Asp 


Lys 


Arg 


Gin 


Pro 


Val 


Phe 


Glu 


Asp 


Met 








20 










25 










30 








ACT 


GAT 


ATT 


GAT 


CAA 


AGT 


GCC 


AGT 


GAA 


CCC 


CAG 


ACC 


AGA 


CTG 


ATA 


ATA 


144 


Thr 


Asp 


lie 


Asp 


Gin 


Ser 


Ala 


Ser 


Glu 


Pro 


Gin 


Thr 


Arq 


Leu 


lie 


He 






35 








40 










4 5^ 










TAC 


ATG 


TAC 


AAA 


GAC 


AGT 


GAA 


GTA 


AGA 


GGA 


CTG 


GCT 


GTG 


ACC 


CTC 


TCT 


192 


x y j- 


Met 


Tvr 


Ly s 


Asp 


Ser 


Glu 


Val 


Arq 


Gly 


Leu 


Ala 


Val 


Thr 


Leu 


Ser 




50 










55 










60 












GTG 


AAG 


GAT 


AGT 


AAA 


AYG 


TCT 


ACC 


CTC 


TCC 


TGT 


AAG 


AAC 


AAG 


ATC 


ATT 


240 


Val 


Ly s 


Asp 


Ser 


Ly s 


Xaa 


Ser 


Thr 


Leu 


Ser 


Cys 


Lys 


Asn 


Lys 


lie 


He 




6 s 








70 










75 










80 




TCC 


TTT 


GAG 


GAA 


ATG 


GAT 


CCA 


CCT 


GAA 


AAT 


ATT 


GAT 


GAT 


ATA 


CAA 


AGT 


288 


C o "T 

Del 


Php 


Glu 


Glu 


Met 


Asp 


Pro 


Pro 


Glu 


Asn 


lie 


Asp 


Asp 


lie 


Gin 


Ser 












85 










90 










95 






GAT 


CTC 


ATA 


TTC 


TTT 


CAG 


A 7 A 


COT 


GTT 


CCA 


GGA 


CAC 


AAC 


AAG 


ATG 


GAG 


336 


Asp 


Leu 


He 


Phe 


Phe 


Gin 


Lys 


Arg 


Val 


Pro 


Gly 


His 


Asn 


Lys 


Met 


Glu 








100 










105 










110 








TTT 


GAA 


TCT 


TCA 


CTG 


TAT 


GAA 


GGA 


CAC 


TTT 


CTT 


GCT 


TCC 


CAA 


AAG 


GAA 


384 


Phc 


Glu 


Scr 


S^er 


Leu 


Tyr 


Glu 


Gly 


His 


Phc 


Leu 


Ala 
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[Explanai ion erf the SymbrjLfi] 

K.GFHH2 cDN'A : cDNA enoocii.ng the present polypeptide 

Ptac : tac })romoter 




rrnBTlT2 : terminator of ribosome RNA operon 
AmpR : ampicillin resistant gene 

ori : replication initiating site of Escherichia coll 
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[Document Name] Abstract 
[ Summary] 

[Ob-ject] The present invention provides a monoclonal antibody 

which is specific to a polypeptide that induces the I FN - y 
production by immunocompetent cells, a hybridoma capable of 
producing the monoclonal antibody, and uses thereof. 
[Construction] The present invention is constructed by a 

monoclonal antibody which is specific to a polypeptide having a 
specific amino acid sequence, a hybridoma capable of producing the 
monoclonal antibody, a process for preparing the monoclonal 
antibody comprising culturing the hybridoma In vivo, i.e. in an 
animal, or in vitro, i.e. in a nutrient culture medium, and 
collecting the formed monoclonal antibody from the resultant 
culture or the body fluid, a purification method of the 
polypeptide comprising contacting the monoclonal antibody with a 
mixture solution containing the polypeptide and impurities, and 
desorbing the polypeptide adsorbed on the antibody, and a method 
for detecting the polypeptide by contacting the monoclonal 
antibody with a sample containing the polypeptide to 
i irniunoloqioally react them . 
[Selected Figure] None 



